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Abstract

contain the virus before it reaches human populations.

The resurgence of H5N1 avian influenza highlights the urgent need for robust surveillance systems to detect
zoonotic risks before they evolve into human-to-human transmission. The One Health approach—integrating
human, animal, and environmental health—offers a comprehensive framework for addressing these challenges.
H5NT, a highly pathogenic avian influenza virus, has caused significant mortality in avian populations and poses
a serious threat to human health. While human cases are rare, alarming outbreaks in mammals, such as elephant
seals with up to 96% mortality, emphasize the importance of early detection in animal populations. Traditional
surveillance methods, which often focus solely on human cases, are reactive and may be too late to prevent
widespread transmission. One Health enhances early warning systems by monitoring wildlife, livestock, and
environmental samples, identifying viral spillover events at their source, and enabling timely interventions to

The recent resurgence of H5N1 avian influenza under-
scores an urgent need for robust surveillance systems to
preemptively detect and mitigate zoonotic risks before
they escalate into human-to-human transmission. The
One Health approach—integrating human, animal, and
environmental health perspectives—provides a compre-
hensive framework for addressing these challenges effec-
tively. Yet, despite its significant preventive potential, it
remains underutilized.

H5N1, a highly pathogenic avian influenza virus, has
inflicted severe mortality on avian populations and poses
a substantial threat to human health. Although human
cases are relatively rare, alarming outbreaks in mammals
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such as elephant seals, which have experienced up to
96% mortality rates, serve as stark warnings we cannot
ignore [1, 2]. Traditional surveillance methods, which
often focus solely on human cases, are reactive and may
come too late to prevent widespread transmission [3].
In contrast, the One Health approach highlights the
interconnectedness of all life from human-dominated to
untouched ecosystems and emphasizes the importance
of early detection in animal populations as a sentinel for
potential human outbreaks [4].

Imagine trying to spot a wildfire before it consumes an
entire forest. Just as early detection of smoke and heat is
crucial for forest fire management, the early identifica-
tion of zoonotic threats in animal populations is vital for
preventing human outbreaks. However, our current sys-
tems are like using a single smoke detector for an entire
forest—insufficient and often too late [5].

One Health offers a proactive strategy by enhancing
early warning systems through coordinated monitoring
of wildlife, livestock, and environmental samples [6]. This
approach allows for identifying viral spillover events at

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://

creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12985-024-02545-1&domain=pdf&date_stamp=2024-10-28

Bartlett and Uhart Virology Journal (2024) 21:269

their source, enabling timely and targeted interventions
to contain the virus before it reaches human populations.
Moreover, it fosters collaboration across sectors, facilitat-
ing the sharing of data and resources to mount a more
agile and effective response [7].

Integrating genomic surveillance, ecological stud-
ies, and epidemiological modeling within a One Health
framework provides crucial insights into the transmission
pathways of H5N1 [8]. This holistic perspective is essen-
tial for understanding the factors driving the emergence
and spread of the virus and for devising public health
strategies that are both timely and context-specific [9].
In several studies, animal sentinel surveillance has shown
significant cost savings compared to human surveillance.
For example, the West Nile virus (WNV) sentinel bird
surveillance program in California was estimated to cost
$2.5 million annually which saved the state $10.9 million
by preventing 136 human cases over three years, trans-
lating to a 4.36:1 cost-benefit ratio. In the case of influ-
enza surveillance in pigs; early detection programs have
been shown to save up to $50 million annually in health-
care costs and pandemic response efforts, compared to
the program costs of around $5 million for surveillance
and intervention measures [10, 11]. If we extrapolate to
all zoonoses, which account for up ~75% of all emerging
infectious diseases, the lives saved and economic benefits
to this trip-wire-like stance in which we monitor-detect-
mitigate vs. detect-respond has the potential to ensure a
truly pandemic-resilient world.

Embracing the One Health approach as a proactive
sentinel system for H5N1 surveillance signifies a trans-
formative shift from reactive to proactive public health.
By focusing on early detection of zoonotic threats, we
can implement preventive measures that safeguard
human and animal health, ultimately reducing the risk of
pandemic outbreaks. Investing in One Health strategies
is not just a prudent measure but a hopeful step toward a
safer, more resilient future against the looming threats of
H5N1 and other emerging infectious diseases.
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